a b s t r a c t BACKGROUND: In Japan, the significance and efficacy of preoperative chemotherapy alone for locally advanced rectal cancer remain controversial. This case report presents the apparent effectiveness of preoperative FOLFOX plus bevacizumab as shown by pathological complete response (pCR). Additionally, we review the relevant literature and discuss the clinical management of locally advanced rectal cancer with preoperative chemotherapy. CASE PRESENTATION: A 59-year-old male presented with severe constipation, bloody stool and a loss of 10% of his body weight over 3 months. Preoperative examination revealed locally advanced rectal cancer with extensive invasion of the bladder wall and enlarged regional lymph nodes. Thus, this lesion was assigned a preoperative classification of T4bN2bM0 stage IIIC according to the 8 th Union for International Cancer Control (UICC) guidelines. Therefore, the patient initially underwent an external loop colostomy of the transverse colon. Next, the patient received chemotherapy including FOLFOX plus bevacizumab. After 12 cycles of chemotherapy, the tumor size was markedly decreased, and all lymph node metastases had disappeared. Therefore, the patient underwent conventional resection of the rectum with D3 lymph node dissection and closure of the colostomy. Histopathological analysis of the resected specimen revealed that all lesions were fibrotic and devoid of any viable cancer cells. Thus, this lesion was assigned a final classification of ypT0N0M0 stage 0. CONCLUSIONS: We present the rare case of a patient with surgically resected locally advanced rectal cancer who demonstrated an impressive pCR with preoperative chemotherapy, which included FOLFOX plus bevacizumab.
Introduction
In Western countries, the standard treatment for advanced stage rectal cancer is initially preoperative administration of fluorouracilbased chemoradiotherapy (CRT) [1, 2] . Subsequently, neoadjuvant CRT followed by total mesorectal excision (TME) and postoperative systemic chemotherapy has been standard practice [3] . These therapeutic strategies have dramatically improved treatment results for rectal cancer, with the local recurrence rate reported to be 10% [4, 5] . However, radiotherapy (RT) is well known to cause several late complications, such as urinary and sexual dysfunction [6] , intestinal and defecation problems [7] and secondary carcinogen-esis [8] . Furthermore, there remains a significant occurrence of distant metastasis [9] [10] [11] .
In contrast, preoperative RT for primary rectal cancer is nontraditional, and radical surgery, including lateral lymph node dissection followed by postoperative systemic chemotherapy, is the standard treatment in Japan [12] . The current 5-year local recurrence rate of 6% is almost acceptable [13] . However, the greatest problem is the high rate of distant metastasis after curative resection [14] . Therefore, we assumed that suppression of hematogenous distant metastasis from primary rectal cancer might be the fastest route to an improved survival rate.
Previous studies reported that patients with advanced stage rectal cancer who were initially treated with neoadjuvant chemotherapy ( favorable outcomes [10, 15] . However, the significance and efficacy of the therapeutic strategy involving preoperative chemotherapy alone for locally advanced rectal cancer remain controversial.
In the present case report, we present the apparent effectiveness of preoperative chemotherapy, including FOLFOX plus bevacizumab and radical surgery, as shown by pCR. Additionally, we review the relevant literature and discuss the clinical management, including preoperative chemotherapy, for locally advanced rectal cancer. This case report was presented in line with the SCARE criteria [16] .
Presentation of case
A 59-year-old male presented with severe constipation, bloody stool and a loss of 10% of his body weight over 3 months. The patient's medical history included diabetes mellitus and angina pectoris. His abdomen was soft and exhibited no tenderness on examination. Laboratory findings revealed a hemoglobin concentration of 14.7 g/dL. Serum carcinoembryonic antigen and carbohydrate antigen 19-9 levels were 130.7 ng/mL and 67.3 U/mL, respectively. Colonoscopy revealed a tumor with ulceration in the rectum (15 cm above the anal verge). Abdominal computed tomography revealed that the wall thickness of the rectum showed extensive invasion of the bladder wall and enlarged regional lymph nodes ( Fig. 1 ). Distant organ metastasis, including liver metastasis and peritoneal dissemination, was not observed on the preoperative radiological findings. Thus, the lesion was assigned a preoperative classification of T4bN2bM0 stage IIIC according to the 8th Union for International Cancer Control (UICC) guidelines. Therefore, the patient initially underwent external loop colostomy of the transverse colon. Next, the patient received chemotherapy including FOLFOX plus bevacizumab. After 12 cycles of chemotherapy, the tumor size was markedly decreased, and all lymph node metastases had disappeared. Furthermore, extensive invasion between the rectal tumor and bladder wall was not observed (Fig. 2) . Subsequently, the patient underwent conventional resection of the rectum with D3 lymph node dissection and closure of the colostomy. Histologically, a fibrous scar was observed at the level of the previously documented tumor, and histological examination of the surgical specimen did not reveal any viable cancer cells in the rectal wall or in the mesorectum (Figs. 3 and 4a, b) . Thus, the lesion was assigned a final classification of ypT0N0M0 stage 0. The patient's postoperative recovery was uneventful, and he was dis- charged from the hospital after 11 days. The patient did not exhibit recurrence during the 36-month follow-up period. The ethics committee of the Tsukuba Medical Center Hospital approved this study (#2019-010). Informed consent was obtained for the publication of this case from the patient concerned.
Discussion
In the present case report, we present the rare case of a patient with surgically resected locally advanced rectal cancer who demonstrated an impressive pCR after preoperative chemotherapy, including FOLFOX plus bevacizumab.
In the treatment strategy for locally advanced rectal cancer, we assumed that the major paradigm had shifted toward the use of TME and neoadjuvant therapy instead of adjuvant therapy, which led to significant advances in the local control and overall survival of these patients. Therefore, we assumed that earlier preoperative systemic chemotherapy to prevent the dissemination of micrometastases improved survival by reducing distant metastasis.
Recently, combinations of doublet/triplet chemotherapies have markedly improved the response rate and prognosis of unresectable and recurrent colorectal cancer. Oxaliplatin-based combination chemotherapy, including FOLFOX, improves the survival of colorectal cancer patients in metastatic and adjuvant circumstances [17] . In patients with advanced rectal cancer, NAC alone has been increasingly used to reduce the size of tumors and render initially unresectable tumors potentially resectable [18] . In fact, our case report shows that the tumor size was markedly decreased and that all lymph node metastases had disappeared after preoperative chemotherapy, which included FOLFOX plus bevacizumab. Schrag et al. treated patients with clinical stage II-III rectal cancer with neoadjuvant FOLFOX-based chemotherapy (6 cycles of FOLFOX in which bevacizumab was included in the first 4 cycles) followed by TME [10] . They reported a pCR rate of 27%, an R0 resection rate of 100%, and no local recurrence during a median follow-up period of 18.2 months. Similarly, a review from Memorial Sloan Kettering Cancer Center of 20 patients with colorectal cancer who were treated initially with FOLFOX +/-bevacizumab also demonstrated an impressive pCR rate of 35% [15] . In Japan, a multicenter phase II trial of NAC with XELOX plus bevacizumab for locally advanced rectal cancer reported a satisfactory short-term outcome with a completion rate of 84.4% and a pCR rate of 13.3% [9] .
NAC alone in advanced rectal cancer presents several difficulties that must be addressed. First, the rate of postsurgical complications was not negligible. In particular, the preoperative use of bevacizumab is of concern to surgeons because bevacizumab-related delayed wound healing might increase postoperative complications, including wound infection, anastomotic leakage and rectal perforation [19] . Therefore, a 5-to 8-week interval between the last administration of bevacizumab and elective surgery is recommended and widely accepted [20] . In our case report, conversion surgery was performed at 5 weeks after the last bevacizumabcontaining chemotherapy.
Conclusion
We present the rare case of a patient with surgically resected locally advanced rectal cancer who demonstrated an impressive pCR with preoperative chemotherapy, including FOLFOX plus bevacizumab. We consider NAC to be a promising preoperative treatment for locally advanced rectal cancer instead of neoadjuvant CRT. However, there are no data about whether NAC with or without concurrent radiotherapy is effective against advanced rectal cancer, and further studies are needed. Whether bevacizumab should be added in neoadjuvant settings requires further careful investigation because of its serious perioperative complications.
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